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Abstract: Many of the rivers in Austria aren’t natural flowing water courses anymore but are interrupted 
by hydro power plants for electricity generation. Typically, the weir at a run-of-river hydro power plant is 
equipped with gates which are used for controlling the water level in the impounding reservoir and the 
associated turbine outflow or, in case of floods, the weir overflow. The numerical modelling of a chain of 
hydro power plants in a river requires the use of internal boundary conditions in order to simulate the 
cascade effect. 
In this contribution the implementation of internal boundary conditions in Telemac is presented. The 
numerical domain is composed of submodels where each represents a reservoir or a river section. The 
submodels are connected by internal boundary conditions at the virtual weirs which can be stage 
hydrographs or rating curves. At each internal boundary condition, the calculated outflow flux is simply 
transferred to the respective downstream submodel. 
The implementation of the internal boundary conditions in Telemac has been validated by the 2D numerical 
simulation of an idealized river channel with three weirs and prescribed time dependent internal water level 
boundary conditions (Figure 1). The comparison of Telemac-2D with a 1D numerical model, which is 
equipped with state-of-the-art weir control routines, has shown almost perfect agreement in the calculated 
water levels and discharges. 
With this rather simple approach more complex rules for the control of water levels and discharges at water 
constructions can be formulated. Furthermore, the method can be applied in the sediment transport module 
Sisyphe / Gaia for the accurate transfer of sediments at controlled water construction works. 
 
 
Figure 1 : Simulation of an idealized river channel with three weirs and time dependent water 
level boundary conditions  
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